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iz£0, £&&%&*0{&#?&nm&£&&~-%izm 

[«#3 3 ] um&m&®$:%tsmmm? >nv 
\z±oT&#?&R®&*<D<&ft*&nzG&fcx;>m* 

[&9ttfm*fflfcKi?n 
[0 0 0 1 ] 

gcwts. cct^jbis m R N 

A 0® *8 £ o T ? >/X^ * # 'J ^ 7^ H * 
fi£T « fc*fflS&te¥ * £: fclffl&fflSR & CO Pi^f & * tf * <Dfr 
[0 0 0 2] 

L^i/&^$» j ttie><otetom&m^T*miZ'tft 

tbX. #58¥l - 5 0 3 1 Ul&ttfctt, mRNA, 

4W-A<^iffl&*>/^s&£Kfci>T, situs* 

T*^AMP, GDP, fcTD^&ifi, &*K0/uK&tf 
ffl»(C7S/«* ATP£tfGTP?)^IgOg»£, * 

[0 0 0 3 ] Sfcfc, C^fiftHT, «rPR¥4-20 



( 2 ) 0- 8 0 2 9 5 
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0 3 9 0§l^l:li, »Ra>a«»^R** + «>a«© 

[0 0 0 4] 
[0 0 0 5] 

[ajg£*mT*fc#<&^8:] tft&OU&)$:&&tZ1z 
-5 7 5 7&^£j£E£K:&EfcX*^*-iS'Ci&*AT 

p, GTp®<Dm&z. m^mv^^mz^oxv} 
mm&\zmftt%z.ttfTzzct$:%\hv. 

mm* >nz £&ik*m^iz* >x>7o>m&i5&\z&^ 
x, mm®tem®ikxt&#?&nz$GTZ£tii&fofc 
t, &ft?&nmwi£z®t:frix»mt<#. 
\zx?x{&»¥&n»m*0&#¥&xz&ftRX>m* 

^ m m m £ <s # ^ & h m m * \z * m $ # * c t * » » £ 

[0 0 0 6 } *$g9Hi26tc, fclflettffi«£atr3S*ffl 

[0 0 0 7] SR^^^R^T^^KS 
H^^Ciaix/t/W^'J 7>7 9~b ; ©A{8y^±H2A 

50 «5«$t^:it^l»(!:t5^ >;^&^^H&iS^T 
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OS£K*>^*SfiS;Efcft£<s:?b, te^OS^Kg 

E* * M y U -« £tt b Tfc8i $ tt 6 C £ftf» t T* 
*>/1*£tf fcOTfc*. 
[0 0 0 8] 

lB9J<D£«cO0|g) ICttfflT * a«ft«l 

*%wiz&m?zm®mto&&tLT&* mm. 
Bio tc:fcv>T, *>/**a«stttt. &tf<*nfc6*£ 

*Wt*OS*l < 1 unit : mo I Og««: 

i S&BJAttaaMa&aa&oatt 

aafittttttoaai*. ffl^aHfiirfctfrsfc*?*, 

Nfli. ftffl¥6-2 2 5 7 8 3 #aMICE*Snfc*tt 

fc&mzU* fc*ffl&&fflfcOft!j, B$l£'tZ?>/it7£ 
m R N A , R N A * 'J > 7 — tf, * 
>/^<D«l$r$/K, ttfrflL ATP, GTPS?OX 

&**--tr$OATPFf£#> i^ftXl/^h-^ (D 
TT) , X^iPS >> X^;^y>WS)tfl;». RNas 

&tfB«*T**>/i*oa«*fcj:D*a©a*-cf7 
fcn. -»jc2 o-4 ot:#S£t**. 
[ooo9] *rits««4>«>ft«»oaaaw(cMRd 

*Jil!B»tttt : 10-9 011% 
l»tt«^W^«3-H«DNA: l-20ng 
/Ml 

@Wit*^>/t^$3-Ht$mRNA: 10-20 
Ong//zl 

*WX*0«rt75/«: 50-300#M 
ATP : 0. 5-5mM 
GTP : 0. 0 5-0. 5mM 
f^7f>*X7i-h: 10-100mM 
£ U7^>**7***— tf : 0. 02-5tfg/ul 
*^7*xy-;Hf^tf>K : l-20mM 
KJHf : 0. 01-lag/iil 

^ftXl/-f h-^ (DTT) :l-lOmM 

v> : 0. l-5mM 

> : 0. 0 1-0. 5 mM 
[0010] *&^£O0f£KJ:O. ?>/X*£/££ 
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£fcSfc©lg&T<feaAMP, GDP, fcfD'J>&j£, 

Hbfc<fc5Kftli¥l - 5 0 3 1 HJfi*fc**n&<r> 
b***«*;IWfll*6*lTV*6. b*U CO#fcte« 

«&aat««^a**fr&»&atu. PBft»>g8o@ 

:t. ^>/t^fti«K*iK*©a*«)*«a«**-»« 
io fr?&%izmfttz*mz#&tziztowft*m&it. 

« (amp, gdp, eau>M. «au>a*«) 
£<g#*SKfc8i^K3m£tt*c**<-e£, -eofc 

20 looii) co<fc5fc*#WK;in>T*>/^££*s 

Oltfitt^gBSfcO^fctm. 1:1-1:10 

o . ff*t<i*i : io-i : zommtTzotm* 
30 T*>*. &#?gB»i£*o&#?£fm, 

«R^M»^t©^Sit5Ct^I$lK co 

«^a«»«tt-*«watc«ixv^otKa 

fctc&bV>t>0£^a$tt*C<t#S£bV>. 

[0012] *&^f;:&fflsn*J»ofli<bbT{*, i 
k#. t^ftft^noiin*^. b^b, *>/t*£ 

ffl*ttO«#*&ig&£$$£<8£Stt> 

71^5 0 OflLfcl 0ff&TT<&*«#2£bl>. CO 
«):?^8(0^Mtl/Tlt 4»3ftBS (HC6S : Jfifcffcl 
£*tg> H1P10-20 : 7 5 3 >ttK) . 1 0, 0 

OOOStf© (Spcctrui Por7 : SpeclroittK, UC8-32 

-25 .-HXNKtta) vwrntfttiz. 

[0 0 13) *&WO*>/^&&gfaoA##l£® l 
50 K7**f. C(D0tlt Bt£bTRfS^O*£^iyi (*r 
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t: 7 U - fit <fl ft m I C * > / 1 9 6 fit K £ a £ C £ L T t> £ 
I0 0 14J lt*«&t«»«IC£oT*»W£ 

Anderson^<D^& (Methods in Enzyioiogy 101 63 
5-644 ^. )983*> Kfco T #$ai&(DW& $ *5 

cfcofc. #*nfcftffi&6iu;:5 o*#»jx^ix>^ 

'J 3-^6 0 0 0*8«4il£&tOU *ftTlO#|ifr 

#ffl&£>#Sl/8:S£ftfc. dcottKKMft 1 : 2 0 
tX HBPES buffer (KOH fCTpH 8.0ICBSS) . 1 2 0 ill 
St^rtU^A, 5 lN tf&T^v-tfA, 1 «M DTT, 7 
2 0 A I KS»B»L»tti*£ftfc. 

[0 0 15] IM^/t^ftU 
&&Ml<Z)&%m\t, 6 0iM HBPES bufferUOH KTpH 

7.6KWB) , 3 IN ATP, 1 0 0 tiH GTP . 8 iN DTT, 

45 im £U7^>o/u&, ug/Mt ^urf 

X***-tf, 0.5 iM^^;V$^>i 0.02 iM 
>, 160MMr$yS, I. OU/wt RHase 0.5 
tig /d I I RNA , 4 5 ng/ u I DHFR (yt 
U-hl/y**~ tf) iRNA, 2.5»KKg'\ /h«E»ttttl 
mSu iCD&j£^£&D. £*£l 5ju! <bLfc. E£ 
ft2 e-CT^f^cO^P^ffofe. SB0UO£ttttttt ± 
EitlftWl t$m&v>&fcn 2 0 0 Ml £#®#?B1 

3,oo o<D*g&m mm, mitmxm&m) nnm® 

a^6mRNA RNase BBft. ^U7f >^Z*t 

**E#»fl«G>«fc o iz®mm i$35 

*Bl»lA:Bft4>18ttl 0ilS^'JX^^^#>^ 
(AT T 0&S5) CT0.7il/il» <Di$&?lifB$ *&. 

*Bfflflttt3 3ei'/ilT*o&. -**««ICK**J: 
DlOtfl ££0* *OK*ft#i:TDHFR©Stt* 

5T0/iMytHD7^l/-h, 60mM /S - N A D 
PH, 18sN 2-^W^hI^;-;K 37tK*3 

Z. 

{0 0 161 

IttBffl] B«B*w^££Efctf. iSl-2fi$ 



-*K (ATP, GTP) «S038tIWTT*5Ct 
Bio«ci.BioUtJ».Biocbei..58#. MUX. !994fpic 

P, GTP»g£J.Apppl.Biochei.. 5 *. 330 19 

T. *MlOR«K1'OI*M-M (ATP, G 
TP) R«WJ6»^6 4»W»*Ta«-eiC 

I0 45^Tft«BJK:att>TDHFR»tt*«**LT^*<0 
[0 0 17) 

&. 

BMB*>"*ftft£J& 

ifcl£W2cPE##te. 6 Orf HEPES buffer (KOH KTpH 
10 7.6KMB) « liMATP, iOOtfMGTP, 2iX DTT, 

1 2 in ^^/7f>o^st, 40tfg/iin7f>^ 

7s** + —e. O.liM X^j^y>, 0.0) ■» 
>, 1 6 0 #117 5 l.OU/Ml RNase 1 
lng/*il DHFR (yfc YuV * V-YV? Z 5 -M) iR 
NA, Z.8IM iV\ *$E#ftffi&5 *zl tf>*a^6£ 

ft. 0rT2^fSJfT^fe. H!g^2^S«ac 

ti, ±8Bit««2 3 5 Ml 

30 1 0, 0 0 0 OSI^r^ (Spectrin Por7 . Spec t ro»4± 
fi) tt:^M2^«fijc^emRNA RNase ffi 

b^m^co^^ 3 OallMC&tfK ^^±«t$X^-7~ 
Tft^Uf<c^^> 3 0t:-C2^ft1R^^^^, E^7^ 
©SlTv»J:»)5. 5 u\ fc<i:P, ^(DR^^frCTDH F 
R(Qfeft^ffl^Ufc . 5 0i»0^^MJ9A$»i 

(pH 7.0) . 5 0 0 /iMi;tN7*t/-h, 6 0 jt M 
/3-NADPH, 18** 2- tfrlJ-lYX* S - 
)V. 3 7 , CfCfe^Tg^^^©3 4 0mB%«OB4>£ 
40 ^^^04 IC^-T. ^»^2r«tt^^2 J: 

Ofi*4««©«t*«»4 0 

[0 0 18] 

*fceBft«#TB«OB**-*fc«oCt^T*. 

NB^b£Cft^ cn€><Ofc«6, ^>/t^&«B€BB 
50 CBftaffJUtttttt] 
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(57) imm 

i. 




*m i tE*©^ffi. 

[0 0 0 1 1 

eicifl-rs. ^^x-mmm?^'<?'&fmk\^ mR n 
zmmsmmm. MmcDNA^s{tbTRNA4r-a- 

[0 0 0 2] 

[^5fe©i«fi] »JK*w^^|fc$:fflV\fc*i"^ 

fcLT\ W M¥ 1 - 5 0 3 1 1 #4M8Htt. mRNA, 
ATP, GTPSO ? T$y^^ei:UT-^A/-CV^y 

T?fc5AMP> GDP. tfnDA/Stifi, SittS 9 A/St&U 5 
H^7$/®, ATP&tfGTP©^f&©g®£. ■£ 

\-£. m&<ou&xi* i ^wes-ez-K y k©*j** 

[0 0 0 3] r©efcfij££L-C. #U8¥4-2 0 
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o 3 9 o-g^wctt, ggro^m-^asm*©^© 

^«£**/M»HllM«f ®fc*fl*l©l£;*J© 

±ffifce< itl^i^x TaatcE< ©I'it^T&leDSfS 

10 fcV*ofclHflMS***ofc 0 
[0 0 0 4] 

+#&g©*W^&-&/££-fr5w «fffiJ!§ 
[0 0 0 5] 

[SUSfcflPiM-Sfcfc©^©] WIB© 

p, GTP^©igs4r, mzmisitft+ftmcSL-ox® 

TIMWiMS»*ilW«1'fc»« - b &<®m b 
[0 0 0 6] **WI±* e>JC SS»BJSaaW^Sr-^tf^)M 

[0007] *&wte±it, mnmmz®.B~tz&mm 

m^a-VTff-icjs^x. iiE^-rf^y— k©- 
50 «a»**5ri*w»ti-s^w-«^^*3SB*»ttf 
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[0 0 0 81 

9 V'<9 <0»m& ( 1 unit : 1 ftfflz 1 u mol <£>&g£ 
^pW¥6 - 2 2 5 7 8 3-§-&«tC|BttS*tfc*ife 

i"** <om#T $ swu mmnu atp, gtp§oi 

»#t-^ffflATPff4I, S^JJ-*W h—A' (D 
TT) , ^r/, ^A^i^^©£feft;#J, RNas 

xt* 1 » t s * ©life J: 9 ftii^sas-cff 
t>ti, -mz2 o~4 cc^ii^-efeSo 

tO 0 0 9] ^^®E£:^*©#^«>»fttt#»CfflRS* 

««BJ!S»ffl« : 1 0~9 0«*% 
a«jt-T5^^^«r3- K-T5DNA : l~2 0ng 
/»\ 

g^ti-^^^^Sra-K-f^mRNA : 10~20 
0 n g///l 

9>'<9<om&TK/&: 50~300dM 

ATP : 0. 5~5mM 

GTP:0. 0 5~0. 5 mM 

^ U7f^7i- h : 1 0~1 0 OmM 

^ VTf-^i^^yit^-r— & ■■ 0. 0 2~5 W g/*tl 

*X7*x/- /UtVUfV® : l~2 0niM 

tVWf^df-7-— tf :0. 01~l w g Al 

^f-d-^W (DTT) : 1~1 OmM 

?>s<ju$.i?ls : 0. l~5mM 

> : 0 . 0 1 — 0. 5 mM 
[0 0 1 01 *mWmb<DWft\z£. 
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*fc«*Hw**-c*>*AMP. gdp. ^r/is> 

MLfcJ:5f-#5B¥l-5 0 3 1 1 -JH^at^x?*^^ 

tt<t^e t t u mfimmmv s 

& (amp, gdp, fnyv&SSx 
20 [ooi H r<Di^^5S§g^*5VNT^^^-g-^ffi 

v>&t&ft*m , g®m<o®-gLtt\-i. 1 : 1~1 : 1 0 

0, #*L<H1 : 10-1 : 2 Ogfti-Tfc©* 5 ^ 
[0 0 121 #3Wcteffl$ftSSS[O0!li btTtt, ii 

«j-cs> 5 ^ x ^ w< ^t^* v tj? y - a , 

^4*5 5 0 0iU±l 0^£tT"C&5JBIiJ s a*UV\ 
J:5ftBt©A*ffiltU-C«*, (HCK : HMfcjfcl 

Uttgix H1P10-20 : T 5 = VtUK) , 5mft¥&. 1 0. 0 
0 0 OfflftW: (Spectrum Por7 : SpectrumttSix UC8-32 
-25 : Bfttm&M) *WWfb*l&, 
[0 0 131 *&W<D*>/<?&!&mmoMr#M&Ell 

so ^-r„ roiaT'ttx mt Lxnmj»v>^^m 
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[0 0 14] £LT> Jttt«SLW3l«^J(!iJ:oT*»KS: 

Anderson h <F> (Methods in Enzymology 101 63 
5-644 1983^) ^oT/h«aS3P*ffl*©«KSr38 
Zft-ofto #fe*Lfc»ttl»6BlK:5 0%#!;^lx^ 
y 3-^6 0 0 0*»# 4ml U #»Tl 0#Pfl 

**-7-*fflVvr«#U ^tl5,OOOXg"C5 
»IB3**^)ltLjtJR«r#fco : 2 0 

mM HEPES buffer (KOH KlTpH fcOlcMt) , 1 2 0 mM 
B^K^y^A, 5 vMmWt*?y*ispJ** ImMDTT. 7 

[ooi5] immf>'<*'&aEu& 

MttW 1 OBU&fofts 6 OmM HEPES buffer(KOH IrCTpH 
7.6lCf^fi) , 3mM ATP. 1 0 0 /zM GTP . 8mM DTT. 

4 5 mM ^ WyH8> Ug/MHW^ 

tf. 0.5 rif^^A'SS^ 0.02 mM -X^VPS 
V> 1 6 0 */M7 ^ J 1- OU/ju 1 RNase P1*#J. 0. 5 
MAI tRNA . 4 5ng/ fil DHFR (v^fc KP7t 
h W*'* mRNA. 2. 5mM Kef\ /J^K#ftfli 

«5 tfl^fi^feftt), ***:15/il fcLfco »S 
tt2 6 , CT?jJf*0l»IHffofc 0 Hll[«10KJSS«r4. ± 

iBJtttffi i k mm&v>Bu&itL 200^1 &$rmftTm 1 
3, 0 00^*1 (hc«, ttfbftxntttSD <omm 

W^mRNA RNase B*jSL * l^Tfy*^ 
(ATTOttJg) KT0.7ml/min <05gS-e«*£iI:fc o 

aa^byho 5 onM9A,iw-hy ( P H7.o) , 

5 0 0 tiM&K Kn7tl^- K 6 0//M ff-NAD 
PH S 1 8mM 2-^/^^K^^y-^o 3 7tl^ 
V^TS^+^3 4 0nmK*ffiO^/>SrS!)^b^ o 

%m 2 K^t- 0 i -era 2 B$ra«fcttKjftas<ssi 

ft 4 WW* t D HF RffittASHI*: LTV^r t frt>fr 
5 0 

[0 0 16] 

[g*»#i 1 ] ^ m% 1 - 2 « 
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-SS (ATP, GTP) »ft©A*ftffiT-C*$£k 
Biosci. Biotech. Biochem. , 58^. 1911H. 1994^^ 

W^a^ti/cv^ t:t»Ji«»OAT 

P. GTPSIttSrJ. ApppL Biochem. , 53£. 330 H. 19 

*To HJSW 1 t 1 ©^ (ATP. G 

TP) SDSWtt«P^fe4«PIH«*-ceff--»c 
^S*uTV*5z;fc HCIIlic 
10 *5V^S«FM^iSoTDHFR»tt^i«^:bTV^S^ 

[0 0 17] 

J£|feffll2 0£j£tttt:« 6 OmM HEPES buffer(K0H KTpH 
20 7.6ICMS) x 1 mM ATP. lOO^MGTP. 2mM DTT. 
12 mM^l/Tfy"9A/^ 4 0// g/ml^wrf 
0. ImM 0.01 mM 

160 iiWT X /m. 1. 0U//*1 RNase |fi«£!h 1 
\rv%/ li \ DHFR (v^fc Kn7tW M/^^-f) mR 
NA X 2. 8mM Mg\ />*JBE^»U« 5 1 Otfjft^&ft 
K) . ^SS: 1 5 m 1 t UfCo tfc l, K + . Mg^S 

tt, ±lBJt«W 2 ^ BJja^OS^ft 135^1 Zftmfr 
30 ^f-S 1 0, 0 0 0 £>^#f^ (Spectrum Por7 . Spectrum^ 
K) iC^AL. Jt«PJ2<D3B*^e>mRNA RNase P£ 

t?«^L*^e>3 0 < CT2^MRi£$^o Si£j»T« 

(pH 7.0), 5 0 0 /iM^tKn7tl/-h, 6 0^M 
0 —NAD PH. 1 8mM 2-*/V1j7Y^*S — 
)V 0 3 7 < C^C^oV^TS/^:^l^ ^ t , 0 3 4 0nm®)tSC0^/>^ 

9 4 o %^v>r t &t>t>>z> 0 

[0 0 18] 

50 [HB^>ffi^«R«] 
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[g}2] ^WlX^it^WllODHFR^KSOfi [@4] 2&tfJ*tS$l 2 ODH F R<£>£gft(D& 



mi] 
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2000 



1500 
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1000 
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